The chemical composition of the volatile compounds from the leaves of Lippia dulcis Trev. (Verbenaceae) from Colombia was studied by GC and GC/MS. Forty volatile compounds were identified, of which the major ones were α-copaene (18.0%), βcaryophyllene (17.8%), and δ-cadinene (14.7%). The sweet bisabolane sesquiterpenoid, hernandulcin, formed only 1.1% of the leaf oil.
Lippia dulcis Trev. (synonymous with Phyla scaberrima Mold., Lippia scaberrima and Zapania scaberrima) is a traditional medicinal plant with a long history of use in tropical America [1a] . The plant was used by the Aztecs and Nahuatl people as a remedy for cough and urinary obstruction, while in Central America, Puerto Rico, Cuba, and Mexico, this plant is employed as a decoction in the treatment of cough, cold, bronchitis, asthma, and colic. The tincture of L. dulcis was used by physicians in the United States in the late 19th century in the treatment of bronchitis and acute catarrhal affections of the respiratory tract [1b]. Native to tropical America, its habitat extends from southern Mexico to Panama and Colombia [1c] . This species is also found in Puerto Rico, Cuba, and other Caribbean islands [1d].
The volatile oil of this species has been shown to contain as its main components the monoterpene, camphor, and the bisabolane sesquiterpenoid, hernandulcin, the latter being assessed as being more than three orders of magnitude sweeter than sucrose [2a,2b] . In spite of numerous investigations, the chemical composition of the whole plant of L. dulcis remains uncertain, particularly concerning its camphoraceous constitution. The sweet component, hernandulcin, was the major constituent of the Puerto β-caryophyllene (10.6%), 6-methyl-5-hepten-2-one (9.2%), bicyclogermacrene (9.0%) and δ-cadinene (8.6%) were the major constituents [2e].
In this paper, as a continuation of our studies on the essential oil composition of Colombian oil bearingplants [3a-3c] , we report the chemical composition of L. dulcis essential oil for the first time (Table 1) . The monoterpene fraction amounted to 3.9% of the essential oil and was characterized by hydrocarbons and oxygen containing monoterpenes. Of these, the most abundant was 6-methyl-5-hepten-2-one (2.4%). We must stress that camphor was not detected in the isolated oil, even though we specifically looked for this oxygenated monoterpene. The sesquiterpene fraction (96.1%) consisted mainly of hydrocarbons. Among the thirtytwo compounds of this fraction, α-copaene (18.0%), β-caryophyllene (17.8%), and δ-cadinene (14.7%) were the major compounds. The bisabolane sesquiterpenoid, hernandulcin, formed only 1.1% of the leaf oil.
Hernandulcin is a thermally labile component [2c] and extreme care should be taken during its vaporization in the GC injector. Excellent results were obtained with the small-bore liner and by using 200 o C in the injector, which allowed short residence times and minimized pyrolysis. With these conditions, the thermal fragments of hernandulcin were 6-methyl-5-hepten-2-one and 3-methyl-2-cyclohexen-1-one.
Experimental
Plant material: Leaves of L. dulcis were collected during July 2009 in the Valley of Tenza, Colombia. Plants were authenticated by specialists of the Herbarium of the Universidad Nacional (sede Bogotá), where a voucher specimen was deposited.
Isolation of the oil and GC-FID and GC-MS analyses:
Leaves (600 g) were lab-distilled for 3 h. The oil (1.6% v/w) was obtained by hydro-distillation in a Clevengertype apparatus. The oil was analyzed by using a HP-6890 gas chromatograph (HP-5MS column, 30 m x 0.25 mm i.d. x 0.25 μm film coating, FID), split ratio 1:10, hydrogen flow of 1 mL/min, and a Hewlett-Packard series 6890 gas chromatograph interfaced with a HP-5973 mass-selective detector fitted with a HP-5MS column (30 m x 0.25 mm i.d. x 0.25 μm film coating). The column temperature was held at 70 o C for 2 min and then raised to 250 o C at 4 o C/min and held for 10 min using helium as carrier gas at 1 mL/min. The injector temperature was 200 o C with a split ratio of 1:10. A small-bore liner (0.75 mm) was used. MS were taken at 70 eV with a mass range of m/z 35-400. Identification was based on the linear retention index of either reference substances or literature values [4] , by comparing with the MS of reference substances, and by MS library searches (NIST 02, Wiley 275 & Palisade600). Compound relative concentrations were calculated based on GC-FID peak areas without using correction factors.
